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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] General formula (1) 

R 2 V 
R J-NH-CH-CO-NH-CH-CO-R4 

( 1 ) 

R1 expresses a benzyloxycarbonyt radical or 4-phenyl butyryl radical among (type. R2 expresses an isopropyl group or an isobutyl 
radical. R3 expresses butyl, benzyl, or a methylthio ethyl group, and R4 expresses a hydrogen atom or a chloro methyl group. The 
compound expressed with). 
[Claim 2] General formula (1 ) 

R 2 ^ * 

Rj-NH-CH-C0-NH-CH-C0-R4 

( 1 ) 

R1 expresses a benzyloxyoarbonyl radical or 4~phenyl butyryl radical among (type, R2 expresses an isopropyl group or an isobutyl 
radical, R3 expresses butyl, benzyl, or a methylthio ethyl group, and R4 expresses a hydrogen atom or a chloro methyl group. Cysteine 
proteinase inhibitor which contains the compound expressed with) as an active principle. 



[Translation done.] 
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* NOTICES » 

JPO and MCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

(Field of the Invention) 

This invention is a general formula (1 ). 

R 2 R s 

i I 

R 1 -NH-CH~CO-NH-CH-CO-R4 

(1 ) 

R1 expresses a benzyloxycarbonyl radical or 4-phenyl butyryt radical among (type, R2 expresses an isopropyl group or an isobutyl 
radical, R3 expresses butyl, benzyl, or a methylthio ethyl group, and R4 expresses a hydrogen atom or a chloro methyl group. It is the 
compound expressed with} and is related with the cysteine proteinase inhibitor in which strong oxygen inhibition activity is shown to 
cysteine proteinase especially a papain, and caipatn. 
(Prior art) 

It is known that the drugs which check specifically the activity of the papain (E. C.3.4.22.2. PAPAIN) which is a kind of cysteine 
proteinase, and calpain (E. C.3.4.22.17, CALPAIN) are efFective as remedies, such as myotrophia dystonica or a cataract about calpain 
especially as an anti -inflammatory agent. Although cysteine proteinase inhibitor various until now has been found out aiming at 
development of these applications, the present condition is that an improvement in fields, such as (Shimizu. B. et al.. J.Antibio/t., 25 
volumes, 515 pages. (1972), JP,60-28990A JP,61-106600,A and JP.61 -103897 A), activity, singularity, and living body internal 
transmigration nature, is desired strongly. 
(Trouble which invention tends to solve) 

Then, especially this invention persons completed this invention variously as a result of a synthetic examination so that the inhibition 
activity over calpain may be strong and may find out a compound with still higher living body internal transmigration nature also in 
cysteine proteinase. 
(Means for solving a trouble) 

The general formula which will be the new molecular entity which has powerful calpain inhibition or papain inhibition activity if this 
invention is followed (1) 

R 1 -NH-CH-CO-NH-CH-CO-R ^ 

( 1 ) 

R1 expresses a benzyloxycarbonyl radical or 4-phenyl butyryl radical among {type, R2 expresses an isopropyl group or an isobutyl 
radical. R3 expresses butyl, benzyl, or a methylthio ethyl group, and R4 expresses a hydrogen atom or a chloro methyl group. The N- 
acyl-peptidyl-aldehyde expressed with] or an N-acyl-peptidyl-chloro methyl ketone is supplied. 

The compound of this invention can be manufactured as follows. First, in order to manufacture the compound of this invention whose R4 
is hydrogen in a formula (1 ), it is the following general formula (2). 

R 2 R s 

I I 
R i -NH-CH-CO-NH-CH-CO-OR 5 

( 2 ) 

R1. R2. and R3 express among (type the semantics given by said formula (1), and R5 expresses a low-grade alkyi group. The compound 
expressed with} is returned even to the alcoholic body using the reducing agent in an organic solvent, and it is easily manufactured by 
oxidizing to an aldehyde using an oxidizing agent further. Moreover, in order to manufacture the compound of this invention whose R4 is 
a chloro methyl group in a general formula (1), it is the following general formula (3). 
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R 2 R S 

1 I 

R 1 - NH-CH-CO-NH-CH-CO-OH 

( 3 ) 

R1. R2, and R3 express among {type the semantics given by said formula (1). It is easily manufactured by leading the carboxylic acid 
expressed with] to activity ester using the chloro ethyl carbonate in an organic solvent etc., making diazomethane react, considering as 
a diazo methyl ketone, and carrying out hydrochloric-acid processing further. 
(Example) 

Next, although an example and an inhibition activity trial explain this invention still more concretely, it cannot be overemphasized that it 
is not what limits the technical range of this invention according to these examples. Since a compound is specified in an oxygen 
inhibition activity trial and an example, a SUAM number is used, and it explains below. 
INH^enzyloxycarbonyl-L-leucyl [ of examples ]-L-phenyl ARANINARU (SUAM-14541} 



An L'-phenylafanine ethyl ester hydrochloride (4.6g, 20mmol) and N-benzyloxycarbonyl-LHeuclne (5.4g, 20mmol) were dissolved in 100m 
[ of desiccation methylene chlorides ] **, and triethytamlne (2.0g, 20mmol) was added. The 1-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide hydrochloride (WSCD) (4.2g, 22mmot} was added to this solution, and it stirred at the room temperature one whole day and 
night. The reaction mixture after reaction termination was washed in order of 1 -N hydrochloric acid, saturation brine, saturation aerated 
water acid sodium, and saturation brine, and it dried on anhydrous sodium sulfate. 

When the solvent was distilled out and the medium-voltage column chromatography using silica gel refined residue, N- 
benzyloxycarbonyl-LHeucyl-L~phenylalanine ethyl ester (8.4g, crystal) was obtained. This N-benzyloxycarbonyl-L-leucyl-L- 
phenylalanine ethyl ester (2.2g, 5mmol) and sodium borohydride (570mg, ISmmol) were suspended in tertiary butyl alcohol (50m**), and 
heating reflux (90 degrees C) was carried out to the bottom of nitrogen-gas-atmosphere mind. Subsequentiy, the bottom of reflux 
anhydrous methanol (8m**) was dropped. After carrying out reflux stirring for after [ dropping termination ] 1 hour, it returned to the 
room temperature, and water was added to the bottom of ice-cooling (30m**). After carrying out reduced pressure distilling out of a 
methanol and the tertiary butyl alcohol, ethyl acetate extracted 3 times and it dried on after [ washing ] sulfuric anhydride magnesium 
with saturation brine. When the medium-voltage column chromatography using silica gel refined the residue obtained by carrying out 
reduced pressure distilling out of the ethyl acetate. N-benzyloxycarbonyl-L-leucyl-L-phenyl ARANI Norian (1.5g, crystal) was obtained. 
This N-benzyloxycarbonyl-L-leucyl-L-phenyl ARANI Norian (1.2g. 3mmol) and triethylamine (1.2g, 12mmol) were dissolved in anhydrous 
dimethyl sulfoxide (8m**), and the dimethyl sulfoxide (8m**) solution of a sulfur-trioxide-pyridlne complex (1,9g. 12mmol) was added to 
the bottom of stirring. It flowed into the iced water after stirring (120m**) for 10 minutes at the room temperature, ethyl acetate 
extracted 3 times, and it washed in order of 1 0X citric-acid water solution, saturation brine, a saturation sodium-hydrogencarbonate 
solution, and saturation brine, and dried on anhydrous sodium sulfate. When the medium-voltage column chromatography using silica gel 
refined the residue obtained by carrying out reduced pressure distilling out of the ethyl acetate, purpose compound N-* 
benzyloxycarbonyi-LHeucyhL'-phenyl ARANINARU (0.6g, oily matter) was obtained. 

Inside of 1 hHNMR;CDCI3. TMS criteria 0.80-1.00 (6H, m), 3.12 (2H, m) 1.22-1.72 (3H, m). 4.16 (IH, m), 4.66 (IH. m), 5.08 (2H. s), 5.12 
(IH, m), A measurement configuration 5.64 (IH. m), 7.16-7.34 (10H. m). 9.56 (IH. s) IR spectra; A film. Wave number (cm-1); 3330. 3270. 
3030. 2960. 1730, 1680, 1650. 1530. 1240. 1040. 750. 740. 2N-benzyloxycarbonyl-L-leucyl [ of 700 examples ]-L-NORUROI Cynal 
(SUAM-14542) 
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In the example 1, purpose compound N-benzyloxycarbonyl-LHeucyl-L-NORUROI Cynal (0.5g. powder object) was obtained by using L- 
norieucine methyl ester hydrochloride (3.6g, 20mmol) instead of an L-phenylalanine ethyl ester hydrochloride. Melting point; inside of 93- 
degree-CI H-NMR;CDCI3. TMS criteria 0.80-1.00 (9H. m). 1.22-1.28 (9H. m). 4.12-4.58 (2H, m). 5.12 (2H. s), 5.22 (1H, d. J= 8.0). 6.57 
(1H. d. J= 7.0X A measurement configuration 7.36 (5H. s). 9.54 (IK s) IR spectra; KBr, Wave number (cm-1 ); 3320, 3030, 2950, 1720. 
1680, 1640. 1530. 1230. 1050, 740. 3N-benzyloxycarbonyl [ of 700 examples ]-L-Roy Carew L-MECHIONINARU (SUAM-14543) 




In the example 1. purpose compound N-benzyloxycarbonyl-LHeucyl-L-MECHIONINARU (0.5g, oily matter) was obtained by using a L- 
methionine methyl ester hydrochloride (4.0g, 20mmoi) instead of an L-phenylalanine ethyl ester hydrochloride. Refractive index; (a D line, 
25 degrees C) inside of;l. 53421 H-NMR;DMSO-d6. TMS criteria 0.94 (6H. d. J= 6.0). 1.42- 2.58 (5H. m), 2.06 (3H, s). and 4.08-4.62 (2H, 
m) — 5.10 (2H, s). 5.37 (1H, d, J= 7.0). 6.95 (1H. d, J= 6.0), A measurement configuration 7.34 (5H, s). 9.56 (1H, d. J= 2.0) IR spectra; A 
film. Wave number (cm-l); 3300. 3070, 2950. 1720. 1700, 1660, 1530, 1240, 1040. 740, 4N-(4-phenyl) butanoyl-LHeucyl [ of 700 



examples ]-L-phenyl ARANINARU (SUAM-14544) 




The N-benzyloxycarbonyl'L-leucykL-phenylalanine ethyl ester (2.2g, 5mmol) which is the synthetic intermediate product of an example 
1 was dissolved in ethyl alcohol (50m^), a small amount of palladium carbon was added, and it stirred at the room temperature under 
the hydrogen ambient atmosphere for 24 hours. The palladium carbon after reaction termination was filtered and reduced pressure 
distilling out of the ethyl alcohol was carried out This residue was dissolved in tetrahydrofiiran 50m**. and triethyl ulmin (I.Og, lOmmol) 
was added. The bottom (4-pheny() butanoyi chloride of ice-cooling (0.9g, 5mmol) was dropped at this solution, and it stirred for 1 hour. It 
returned to the room temperature after that and stirred for further 1 hour. Reduced pressure distilling out of the tetrahydrofuran after 
reaction termination was carried out and residue was dissolved in the ethyl acetate of 50m**. This solution was washed in order of 1-N 
hydrochloric acid, saturation brine, a saturation sodium hydrogencarbonate. and saturation brine, and it dried on anhydrous sodium 
sulfate. When the medium-voltage column chromatography using silica gel refined the residue obtained by carrying out reduced pressure 
distilling out of the solvent N-<4-phenyl) butanoyl-LHeucyl-L-phenyla!anine ethyl ester (2.0g. crystal) was obtained. This N-<4-phenyl) 
butanoyl-L-leucy!-L-phenylalanine ethyl ester (1.4g. 3mmol) and hydroxylation boron sodium (340mg, 9mmol) were suspended in tertiary 
butyl alcohol {30m**), and heating reflux (90 degrees C) was carried out to the bottom of nitrogen-gas-atmosphere mind. Subsequently, 
the bottom of reflux anhydrous methanol (5m**) was dropped. After carrying out reflux stirring for after [ dropping termination ] 1 hour, 
it returned to the room temperature, and water was added to the bottom of ice-cooling (30m**). After carrying out reduced pressure 
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distilling out of a methanol and the tertiary butyl alcohol, ethyl acetate extracted 3 times and it dried on after [ washing ] sulfuric 
anhydride magnesium with saturation brine. When the medium-voltage column chromatography using silica gel refined the residue 
obtained by carrying out reduced pressure distilling out of the ethyl acetate, N'(4-phenyl) butanoyl-LHeucyl-L-phenyl ARANI Norian 
(1.2g, crystal) was obtained. This N-(4-phenyl) butanoyl-L-leucyl-L-phenyl ARANI Norian (1,1 g, 2.5mmol} and triethylamine (l.Og, 
lOmmol) were dissolved in anhydrous dimethyl sulfoxide (8m**), and the dimethyl sulfoxide (8m**) solution of a sulfur-trioxide-pyndine 
complex (1.6g. lOmmol) was added to the bottom of stirring. It flowed into the iced water after stirring (120m**) for 10 minutes at the 
room temperature, ethyl acetate extracted 3 times, and it washed in order of 10% citric-acid water solution, saturation brine, a 
saturation sodium-hydrogencarfoonate solution, and saturation brine, and dried on anhydrous sodium sulfate. When the medium-voltage 
column chromatography using silica gel refined the residue obtained by carrying out reduced pressure distilling out of the ethyl acetate, 
purpose compound N-(4-phenyl) butanoyl-LHeucyl-L-phenyl ARANINARU (0.6g, oily matter) was obtained. 

Inside of 1 H-NMR;CDCI3. TMS criteria 0.80-1.00 (6H. m), 1.52-2.26 (7H. m), 2.52-2.72 (2H. m), 3.12 (2H, m) and 4.40- 4.76 (2H, m) and 
5.72 (IH, d. J= 7.0) — 6.68 (IH, d, J= 6.0) 7.14-7.26 (10H, m). A measurement configuration 9.58 (IH, s) IR spectra; A film. Wave number 
(cm-1); 3720. 3060. 2950, 1730, 1630. 1540. 1240. 740, 5N-(4-phenyl) butanoyl-L-leucyl [ of 700 examples ]-L-NORUROI Cynal 
(SUAM-14545) 




In the example 4, purpose compound N-(4-phenyl) butanoyl-L-leucyl-L-N0RUROI Cynal (0.6g, oily matter) was obtained by using the 
N-benzyloxycarbonyl-LHeucyl-L-norieucine methyl ester (5.3g, 1 2mmol) which is the synthetic intermediate product of an example 3 
instead of the synthetic intermediate-product N-benzyloxycarbonyl-L-leucyl-L-phenylalanine ethyl ester of an example 1 . 
Refractive index (a D line, 25 degrees C); inside of 1.51231 H-NMR;CDCI3. The TMS criteria 0.80-1.00 (6H, m), 1.24-2.32 (13H, m), 2.57- 
2.72 (2H, m). 4.30-4.63 (2H. m), 6.02 (IH. d, J= 8.0) 6.28 (IH, d, J= 7.0). A measurement configuration 7.18-7.23 (5H. m), 9.54 (IH, s) IR 
spectra: A film. Wave number (cm-l); 3270, 3060. 2950. 1730. 1630, 1540. 1240. 740. 6N-(4-phenyl) butanoyl-L-leucyl [ of 700 
examples ]-L-MECHIONINARU (SUAM-14546) 




In the example 4, purpose compound N-(4-phenyl) butanoyl-LHeucyl-L-MECHIONINARU (O.Sg. oily matter) was obtained by using the 
N-benzyloxycarbonyl-L-leucyl-L-methionine methyl ester (2.1 g, 5mmol) which is the synthetic intermediate product of an example 2 
instead of the synthetic intermediate-product N-benzytoxycarbonyl-L-leucyl-L-phenylalanine ethyl ester of an example 1 . 
Reflective Index (a D line, 25 degrees C); inside of 1.53271 H-NMR;CDC13, The TMS criteria 0.80-1.00 (6H. m). 1.40-2.80 (IIH, m). 2.03- 
2.06 (total-3H. both-s), 4.39-4.60 (2H, m). 6.02 (IH, d, J= 8.0) 7.18-7.22 (6H, m). A measurement configuration 9.55. 9.58 (total-lH, both- 
s), an IR spectrum; A film. Wave number (cm-1); 3270, 3060. 2950. 1730, 1630, 1540. 1240. 740. 7N-benzyloxycarbonyl-L-leucyl [ of 700 
examples ]-L-phenyl alanyl chloro methyl (SUAM-1 1 705) 




10m** The N-benzyloxycarbonyl-L-leucyl-L-phenylalanine ethyl ester (2.6g. 6mmol) which is the synthetic intermediate product of an 
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example 1 was dissolved In a small amount of methyl alcohol, and 1-N sodium-hydroxide water solution was added. This suspension was 
stirred at the room temperature until it became a transparent solution. Reduced pressure distilling out of the methyl alcohol was carried 
out and it distributed to water and ethyl acetate. The water layer was made into acidity with 10-N hydrochloric acid, and the extract 
and the organic layer were dried on anhydrous sodium sulfate 3 times with ethyl acetate. When reduced pressure distilling out of the 
solvent was earned out, N-benzyloxycarbonyl-L-leucyl-L-phenylalanine (2.4g. crystal) was obtained. This N'-benzyloxycarbonyl-L- 
ieucyI'L-phenyialanine (2.1 g. Smmol) was dissolved in the desiccation tetrahydrofuran (ZOm**), triethylamine (0.5g. Smmol) was added, 
and it cooled at -10 degrees C. Chloro ethyl carbonate (0.6g, Smmol) was added to this solution, and it stirred for 20 minutes at -10 
degrees C. It returned to the room temperature, the ether solution of superfluous diazomethane was added, and it stirred for 30 more 
minutes. Hydrochloric acid gas was blown into this reaction mixture for about 10 minutes. The solvent after reaction termination was 
distilled out, ethyl acetate (50m**) was added, and it washed in order of saturation brine, a saturation sodium-hydrogencarbonate 
solution, and saturation brine, and dried on anhydrous sodium sulfate. When the medium-voltage column chromatography using silica gel 
refined the residue obtained by carrying out reduced pressure distilling out of the solvent, purpose compound N-(4-phenyl) butanoyl-L- 
leucyl-L-phenyl alanyl chloro methyl (1 .5g, crystal) was obtained. 



Melting point: inside of 140-degree~C1 H-NMR;DMSO-d6. TMS criteria 0.80 (6H, dd, J= 4.0, J= 7.0), 1.00-1.70 (3H, m), 2.70-3.40 (2H, m). 
3.95 (IH. m) 4.45 (2H, dd, J= 5.0, J= 16.0), 4.50 (IH, m) 5.00 (2H. S) 7.21 (5H. s), A measurement configuration 7.28 (5H. s), 7.41 (1H. d. 
J= 8.0), 8.42 (IH, d, J= 8.0) IR spectra; KBr, Wave number (cm-1); 3310, 3280. 2950, 1730. 1685, 1540, 1265, 1240, 8N- 
benzyloxycarbonyl-LHeucyl [ of 700 examples ]-L-NORUROI sill chloro methyl (SUAM-1 1706) 



In the example 7, purpose compound N-(4-phenyl) butanoyl-L-leucyl-L-NORUROI sill chloro methyl (1.6g, crystal) was obtained by 
using the N-benzyloxycarbonyl-L-leucyl-L-norieucine methyl ester (2.4g. 6mmol) which is the synthetic intermediate product of an 
example 2 instead of the synthetic intermediate-product N-benzyloxycarbonyl-L-leucyl-L-phenylalanine ethyl ester of an example 1. 
Melting point: inside of 1 1 1-degree-Cl H-NMR;DMSO-d6, TMS criteria 0.80-1.00 (9H. m), 4.04 (IH, m) 1.00-1.90 (9H, m), 4.30 (IH. m), 
4.54 (2H, s), 5.00 (2H. S), 7.36 (5H, s). A measurement configuration 7.46 (IH, d, J= 8.0), 8.36 (IH, d. J= 8.0) IR spectra; KBr, Wave 
number (cm-l); 3300, 2950, 1 740, 1680. 1660. 1640. 1530, 1280, 1240, 9N-(4-phenyl) butanoyl-LHeucyl [ of 690 examples }-L- 
NORUROI sill chloro methyl (SUAM-1 1707) 



In the example 7, purpose compound N-(4-phenyl) butanoyl-L-leucyl-L-NORUROI sill chloro methyl (I.Og, crystal) was obtained by 
using the N-(4-phenyl) butanoyl-L-leucyl-L-norieucine methyl ester (2.4g. 6mmol) which is the synthetic intermediate product of an 
example 6 instead of the synthetic intermediate-product N-benzyloxycarbonyl-L-leucyl-L-phenylalanine ethyl ester of an example 1 . 
Melting point inside of 1 14-degree-Cl H-NMR;DMSO-d6. TMS criteria 0.80-1.00 (9K m), 4.30 (2H. m) 1.00-2.40 (15H. m), 4.52 (2H, s), 
A measurement configuration 7.20 (2H, s), 8.00 (IH. d, J= 8.0), 8.32 (IH. d, J= 8.0) IR spectra; KBr, Wave number (cm-1); the oxygen 
inhibition activity of the oxygen inhibition activity this invention matter of 3300, 2950, 1730, 1630. 1530. and the example this invention 
matter of 690 trials was measured as follows. 

Anti-papain activity pre incubated this rnventi'on compound prepared to various concentration, the papain (0.015unit), and the citrate- 
bufFer-solution solution (20mM, pH=6.2. 1m**) of EGTA (0.88mg) for 5 minutes at 30 degrees O, added the substrate solution (1m**). 
and started the reaction. It was made to react for 20 minutes at 30 degrees C, using 1% citrate-buffer-solution solution of casein as a 
substrate, subsequentiy, the amount of protein in the trichloroacetic-acid meltable fraction of the casein which added 6.5 trichloroacetic 
acids (3m**) to reaction mixture, was made to suspend a reaction, and was hydrolyzed with the enzyme — Raleigh FORIN (Lowry-Folin) 
— it measured by law and inhibition activity was searched for from the comparison with the contrast solution. About each of calpains I 
and n, anti-calpain activity pre incubated this invention compound, Calpain I, or the imidazole-hydrochloric-acid buffer-solution solution 
(50mM, pH=7.5, Im**) of 11 (0.33unit) and CaC12 (0.22mg) prepared to various concentration for 5 minutes at 30 degrees C, added the 
substrate solution (Im**), and started the reaction. It was made to react for 30 minutes at 30 degrees C, using 0.4% imidazole 
hydrochloric-acid buffer-solution solution of casein as a substrate, subsequently, the amount of protein in the trichloroacetic-acid 
meltable fraction of the casein which added the trichloroacetic acid (3m**) to reaction mixture 5%, was made to suspend a reaction, and 
was hydrolyzed with the enzyme — loss SHATTSU (Roos-Schatz) — it measured by law and inhibition activity was searched for from 
the comparison with the contrast solution. 





C £ 
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Thus, the activity inhibitory action to the papain of the obtained this invention compound and Calpains I and n is shown in Tables I. D. 
and ni. 
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(Effect of the Invention) 

Since the composition is also easy, the new molecular entity of this Invention not only has the Inhibition activity which was very 
excellent to cysteine proteinases, such as a papain. Calpain I. and Calpain 0. but can expect the application as an anti-inflammatory 
agent, myotrophia dystonica. or a cataract remedy. 



[Translation done.] 
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